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(54) STACKED SEMICONDUCTOR DEVICE 

(57)Abstract . ... . „ a . 

PROBLEM TO BE SOLVED: To stack a general-purpose semiconductor device part 
(semiconductor device) regarding a stacked semiconductor device having a three 
dimensional structure wherein a plurality of semiconductor device parts and 
semiconductor elements are stacked. 

SOLUTION: An interposer substrate 13A is disposed between an upper device part 11 A 
and a lower device part 12A. The upper device part 1 1 A has a semiconductor element 
1 4A. a first wiring substrate 1 6A and an external connection terminal 22. The lower 
device part 1 2A has a second wiring substrate 1 7A located in a lower part of the upper 
device part 11 A, a semiconductor element 15A and a connection electrode 26 formed 
in an upper surface 24A of the second wiring substrate 17A. The interposer substrate , 
13A has a circuit substrate body 18A disposed between the first wiring substrate 16A . _ 
and the second wiring substrate 17A. a first conductive member 32 connected to the co ™ e ^ n ^^^° 
second conductive member 33 which is forced corresponding to a formation position of the external connection 
^nal S and electrically connected to the externa, connection terminal 22 and a third conducive member 34A 
connecting the first conductive member-32 and the second conductive member 33. 
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- '* NOTICES * 
.* JPO and NCIPI are not responsible for any 
- damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 
[Claim 1] 

the 1st wiring substrate — this — the 1st semiconductor device section which has at least one 

semiconductor device carried in the 1st wiring substrate, and terminal for external connection. 

the 2nd wiring substrate arranged so that it might be located in the lower part of said 1st semiconductor 

device section — this — the 2nd semiconductor device section which has at least one semiconductor 

device carried in the 2nd wiring substrate, and said 1st semiconductor device section of said 2nd 

patchboard and the electrode for connection formed in the field which counters. 

The circuit board body arranged between said 1st semiconductor device section and said 2nd 

semiconductor device section, The 1st conductive member which connects with said electrode for 

connection electrically, and the 2nd conductive member which is formed corresponding to the formation 

location of said external connection terminal, and connects with this external connection terminal 

electrically. The 3rd wiring substrate which has the 3rd conductive member which connects said 1st 

conductive member and said 2nd conductive member, 

The laminating mold semiconductor device characterized by providing. 

[Claim 2] 

In a laminating mold semiconductor device according to claim 1. 

The laminating mold semiconductor device characterized by constituting said 1st conductive member by 
the solder bump connected with said 3rd conductive member while penetrating said circuit board body 
and being formed. 

[Claim 3] ._ . . ... ... - - 

In a laminating mold semiconductor device according to claim 1, 
While a solder bump constitutes said 1st conductive member. 

Said 2nd conductive member and said 3rd conductive member are formed in said 2nd semiconductor 
device section of said 3rd wiring substrate, and the field which counters. 

And the laminating mold semiconductor device characterized by connecting said external connection 
terminal with said 2nd conductive member electrically through the through tube formed in said 3rd wiring 
substrate. 
[Claim 4] 

In a laminating mold semiconductor device according to claim 1, 

While forming said 2nd conductive member and said 3rd conductive member in both sides of said -1 st 
semiconductor device section of said 3rd wiring substrate, the field which counters, and a said 2nd 
semiconductor device section and the field which counters at each. 

The laminating mold semiconductor device characterized by considering the 3rd conductive member 
formed in these both sides as the configuration which connected said circuit board body electrically with 
the penetration electrode formed by penetrating. 
[Claim 5] 

In a laminating mold semiconductor device according to claim 1 to 4, 

The laminating mold semiconductor device characterized by considering as the structure which earned 
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but two or more laminatings of said 1st semiconductor device section. 
[Claim 6] 

In a laminating mold semiconductor device according to claim 1 to 5 f 

The laminating mold semiconductor device characterized by considering as the structure which carried 
out two or more laminatings of said 2nd, semiconductor device section. 
[Claim 7] 

In a laminating mold semiconductor device according to claim 1 to 6, 

The laminating mold semiconductor device characterized by using said 3rd wiring substrate as a 
multilayer-interconnection substrate. 
[Claim 8] 

In a laminating mold semiconductor device according to claim 1 to 7 f 

The laminating mold semiconductor device characterized by preparing a passive element in said 3rd 
wiring substrate. 
[Claim 9] 

In a laminating mold semiconductor device according to claim 8, 

While using said 3rd wiring substrate as a multilayer-interconnection substrate. 

The laminating mold semiconductor device characterized by forming said passive element in the interior 
of said multilayer-interconnection substrate. 



[Translation done.] 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION . .... 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the laminating mold semiconductor device which has the three-dimensional 
structure which started the laminating mold semiconductor device, especially carried out the laminating 
of two or more semiconductor device sections and semiconductor devices. 
[0002] 

- A-miniaturization f thin-shape-izing, multi-functionalization, advanced features, and-densification are 
increasingly demanded of the semiconductor device used for electronic equipment with development of 
electronic equipment in recent years. The structure of a semiconductor device package is shifting to the 
three-dimensional structure which carried out the laminating of two or more semiconductor device 
section or two or more semiconductor devices that such a demand should be coped with. 
[0003] 

[Description of the Prior Art] 

Conventionally, there are some which were indicated by the patent reference 1 or the patent reference 
2 as a semiconductor device with the three-dimensional structure which carried out the laminating of 
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two or more semiconductor device sections (the thing of a configuration of having carried out packaging 
of a semiconductor device simple substance or the semiconductor device is said). The QFP (quad flat 
package) mold package which used the leadframe for the patent reference 1 as an external terminal is 
indicated. This semiconductor device prepares a terminal in the package upper part by making the inner 
lead section of a leadframe transform and forming heights, and is considered as the configuration which 
connects the laminating wiring substrate which has a terminal in the upper part of that package in a 
vertical side by the solder bump. 
[0004] 

Moreover, the semiconductor device of the structure which carried out the laminating of the 
semiconductor device section which carried out mold closure of the semiconductor device to multistage 
is indicated by the patent reference 2. This semiconductor device forms penetration wiring in the mold 
closure section of the semiconductor device section by which the mold closure was carried out, 
prepares a terminal in the upper part of a package, and is considered as the configuration which 
connects the rewiring substrate which has a terminal in the upper part of that package in a vertical side 
with a solder ball. 
[0005] 

[Patent reference 1] 

JP.06-252334.A (the three - 7th page, Fig. 1) 
[0006] 

[Patent reference 2] 

JP.2002-158312.A (the three - 7th page. Fig. 1) 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, for the semiconductor device section in which the semiconductor device indicated by the 
patent reference 1 is arranged by the lower part, the trouble that there will be many production 
processes, therefore a manufacturing cost will become high since more than one do not carry out a 
multistage laminating and it is necessary to transform a leadframe and to form a terminal in the package 
upper part is 
[0008] 

Moreover, since thin-shape-izing is difficult for the semiconductor device indicated by the patent 
reference 2 since the mold of each semiconductor device section js cam „ 
production processes required in order to form penetration wiring, it has the. trouble that a 
manufacturing cost becomes high. 
[0009] 

Moreover, in the semiconductor device which carried out the laminating of two or more semiconductor 
device sections which were indicated by the patent reference 1 and 2, and was made into the three- 
dimensional structure, beforehand, it is necessary to set up the array of the external connection 
terminal of each semiconductor device section so that a laminating may be possible. In this case, the 
direction which received the general-purpose semiconductor device guaranteed to be an excellent 
article, made this the semiconductor device section and carried out the laminating may become cheap 
at total cost because the facility and labor costs in a trial process are reducible, rather than carry out - 
the laminating of each semiconductor device section after carrying out a design, manufacture, and a trial 
newly, and unifying. However, there was a trouble in which a laminating is possible of not being set up 
like, about a semiconductor device with the general-purpose array of the external connection terminal of 
each semiconductor device section. 
[0010] 

This invention is made in view of the above-mentioned point, and it aims at offering the laminating mold 
semiconductor device which made possible the laminating of the general-purpose semiconductor device 
section (semiconductor device). 
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10011] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, in this invent.on. it is charactenzed by 
providing each means expressed below. 

[0012] . . 

The laminating mold semiconductor device concerning invention according to claim i, 

the 1 st wiring substrate — this - the 1 st semiconductor device section which has at least one 

semiconductor device carried in the 1 st wiring substrate, and terminal for external connection, 

the 2nd wiring substrate arranged so that it might be located in the lower part of said 1st semiconductor 

device section - this - the 2nd semiconductor device section which has at least one sem.conductor 

device carried in the 2nd wiring substrate, and said 1st semiconductor device section of said 2nd 

patchboard and the electrode for connection formed in the field which counters. 

The circuit board body arranged between said 1st semiconductor device section and said 2nd 

semiconductor device section, The 1st conductive member which connects with said electrode for 

connection electrically, and the 2nd conductive member which is formed corresponding to the formation 

location of said external connection terminal, and connects with this external connection terminal 

electrically. It is characterized by providing the 3rd wiring substrate which has the 3rd conductive 

member which connects said 1st conductive member and said 2nd conductive member. 

[0013] ... 
According to the above-mentioned invention, the 2nd conductive member which connects with an 
external connection terminal electrically is formed corresponding to the formation location of an external 
connection terminal, and there is nothing that otherwise regulates the formation location of the 2nd 
conductive member. For this reason, the array of an external connection terminal becomes possible 
[ using the general-purpose semiconductor device section defined beforehand I ]. Moreover, since the 
degree of freedom of the layout of the 2nd conductive member on the 3rd wiring substrate and the 3rd 
conductive member improves, a laminating mold semiconductor device can be realized eas.K/ and. 
thereby, can respond to advanced features of a semiconductor device, and murt.-funct.onal.zat.on. 

Moreover, in the semiconductor device which generally has two or more semiconductor device sections 
(semiconductor device), if it examines after the assembly of a semiconductor device, it will become the 
yield by which the yield of each semiconductor device was accumulated. However. s.nce the 
semiconductor device concerning invention of this claim carries a general-purpose sem.conductor 
device and the semiconductor device with which the QA which will be an excellent article beforehand rf 
it puts in another way was carried out as the semiconductor device section, it can raise the 
manufacture yield of the whole semiconductor device. 
[0015] 

Moreover, invention according to claim 2, 

In a laminating mold semiconductor device according to claim 1, .... 
It is characterized by constituting said 1st conductive member by the solder bump connected with said 
3rd conductive member while penetrating said circuit board body and being formed. 

Arortng to the above-mentioned invention, a laminated structure is realizable for simple and low cost 

by having constituted the 1 st conductive member by the solder bump. 

[0017] 

Moreover, invention according to claim 3, 

In a laminating mold semiconductor device according to claim 1, 
While a solder bump constitutes said ** fan's 1 conductive member. 

Said 2nd conductive member and said 3rd conductive member are formed in said 2nd sem.conductor 
device section of said 3rd wiring substrate, and the field which counters, 
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And it is characterized by connecting said external connection terminal with said 2nd conductive 
member electrically through the through tube formed in said 3rd wiring substrate. 

According to the above-mentioned invention, in case an external connection terminal is connected to 
£ 2n cond uctiv e member, an externa, connection terminal is electrically connected hjrth the 2nd 
conductive member through the through tube forced in the 3rd wiring substrate. For ths reason, on.y 
the height corresponding to the amount which enters in a through tube can approach the 1 st 
semiconductor device section and the 3rd wiring substrate, and. therefore an external connect.cn 
terminal can attain thin shape-ization of a laminating mold semiconductor dev.ce. 
[0019] 

Moreover, invention according to claim 4, 

In a laminating mold semiconductor device according to claim 1, 

While forming said 2nd conductive member and said 3rd conductive member ,n both s.des .of ^sa.d \Ut 
semiconductor device section of said 3rd wiring substrate, the field wh.ch counters, and a sa.d 2nd 
semiconductor device section and the field which counters at each. 

It is characterized by considering the 3rd conductive member formed m these both s.des as the 
Lnfiguration which connected said circuit board body e.ectrical.y with the penetrat.cn electrode formed 
by penetrating. 

ByfoLg the 3rd conductive member in both sides of the 3rd wiring substrate at each comparec I with 
the configuration which forms the 3rd conductive member only in one side, the 3rd conducts member 
can be formed by the more complicated pattern, and. according to the above-menfoned mvenfon, 
therefore, the degree of freedom of a design of a semiconductor dev.ce .mproves. 

Moreover, the rigidity of the 3rd wiring substrate can reduce the curvature of a substrate and generating 
of deformation by increase and the temperature change by forming the 2nd conducive member and the 
3rd conductive member in both sides of the 3rd wiring substrate. Thereby, the dependab.hty of a 
semiconductor device can be raised. 
[0022] 

Moreover, invention according to claim 5, 

In a laminating mold semiconductor device according to claim. 1 to 4. . 

It is characterized.by considering as the structure which carried out two or more lam.nat.ngs of sa.d 1st 

semiconductor device section. 

Sit becomes the structure where two or more laminatings of the 1st semiconductor device section 
were carried out according to the above-mentioned invention, it becomes advantageous by advanced 
features of a semiconductor device, and multi-functionalization. 
[0024] 

Moreover, invention according to claim 6, 

In a laminating mold semiconductor device according to claim 1 to 5, 

It is characterized by considering as the structure whichcarried out two or more lam.nafngs of-^d 2nd- 
semiconductor device section. 

iincfit becomes the structure where two or more laminatings of the 2nd semiconductor device section 
were carried out according to the above-mentioned invention, it becomes advantageous by advanced 
features of a semiconductor device, and multi-functionalization. 
[0026] 

Moreover, invention according to claim 7, 

In a laminating mold semiconductor device according to claim 1 to 6. 



ft is characterized by using said 3rd wiring substrate as a multilayer-interconnection substrate- 
Adding to the above-mentioned invention, a higher-density wiring substrate can be formed by using 
the 3rd wiring substrate as a multilayer-interconnection substrate. Moreover smce rigidity of a 
muWIayer-inLconnection substrate increases compared with an one side ™£ 
sided wiring substrate, it can reduce curvature and deformat.cn of the substrate by the temperature 
change of the 3rd wiring substrate, and can raise the manufacture yield l.ke an erector. 
[0028] 

Moreover, invention according to claim 8, 

In a laminating mold semiconductor device according to claim 1 to 7, 

It is characterized by preparing a passive element in said 3rd wiring substrate. 

Acceding to the above-mentioned invention, since the passive element is prepared in the 3rd wiring 
substrate the semiconductor device suitable for the high frequency device w,th which a predetermined 
electrical property is demanded can be constituted. 
[0030] 

Moreover, invention according to claim 9, 

In a laminating mold semiconductor device according to claim 8, 

While using said 3rd wiring substrate as a multilayer-interconnection substrate, 

It is characterized by forming said passive element in the interior of said mult,layer-,nterconnect.on 

substrate. 

Acceding to the above-mentioned invention, a passive element will be in the condition d ^in^een 
included in the 3rd wiring substrate in one. by having formed the pass,ve element ,n the .ntenor of a 
multilayer-interconnection substrate. For this reason, whi.e it becomes unnecessary to prepare ^ and 
carry a passive element separately from the 3rd wiring substrate and being able to reduce loading 
components mark, reduction-ization of a manufacturing cost can be attained. 
[0032] 

[Embodiment of the Invention] 

Next, the gestalt of operation of this invention is explained with a drawing. 

Drew! 1 shows laminating mold semiconductor device 1 0A (only henceforth a semiconductor device^ 
^hislhe 1st example of this invention. If the profile of the semiconductor device 10A is earned out 
I is constituted by up semiconductor device section 11A (henceforth the up equipment section) .lower 
semiconductor device section 12A (henceforth the lower equipment section), interpauser board 13A (it 
is equivalent to the 3rd wiring substrate given in a claim), etc. 

Up° 3 equipment section 11 A is a general-purpose semiconductor device generally marketed. Therefore 
what was beforehand guaranteed to be an excellent article by the manufacture manufacturer ,s used for 
up equipment section 1 1 A. 

Be^des; section equipment section 11 A is a BGA (Ball Grid Array) type semiconductor device, and while 
Lmiconductor device 14A is carried in the top face of 1st wiring substrate 
terminal 22 is arranged in the inferior surface of tongue of 1st wmng substrate 16A This external 
connection terminal 22 is formed with the solder ball. 

At°t 3 his example, semiconductor device 14A is being fixed by face up on 1st wiring substrate 16A. 
Moreover, the electrode pad 20 is formed in 1st wiring substrate 16A, and semiconductor device 14A 
and the electrode pad 20 are connected by the wire 21. 



[0037] 

Moreover, the above mentioned external connection terminal 22 is connected to the electrode pad 20 
through the through tube formed in 1st wiring substrate 16A Therefore, semiconductor device 14A .s 
electrically connected to the external connection terminal 22 through the wire 21 and the electrode pad 
20. Moreover, closure resin 23 is formed in the whole upper part of 1st wiring substrate 16A, and 
semiconductor device 14A and wire 21 grade are protected. 

C0038] . jl . 

If the profile of the lower equipment section 1 2A is carried out, it is constituted by semiconductor 

device 15A, 2nd wiring substrate 17A, and external connection terminal 29 grade. 

Semiconductor device 15A is carried in 2nd wiring substrate 17A by flip chip junction. That is, the bump 
25 is beforehand formed in the polar zone (not shown) in the circuit side of semiconductor device 15A, 
and semiconductor device 15A is electrically connected to 2nd wiring substrate 17A by joining th.s bump 
25 to the electrode 27 for bump junction formed in top-face 24of 2nd wiring substrate 17A A. Moreover, 
in order to raise the reinforcement for a joint of a bump 25 and the electrode 27 for bump junction, 
under-filling resin 30 is arranged between semiconductor device 15A and 2nd wiring substrate 17A 

[0039] r . .. 

2nd wiring substrate 17A is arranged so that it may be located in the lower part of up equ.pment section 
1 1 A That is. lower equipment section 12A is considered as the configuration arranged by the lower part 
of up equipment section 11 A 
[0040] 

As for this 2nd wiring substrate 17A, two or more lower electrodes 28 are formed in that infenor- 
surface-of-tongue 24B, and the external connection terminal 29 is joined to this lower electrode 28. In 
case this external connection terminal 29 mounts semiconductor device 1 0A in a mounting substrate, it 
is joined to a mounting substrate. Moreover, the lower electrode 28 to which the external connection 
terminal 29 is joined. Inner layer wiring (not shown) installed inside 2nd wiring substrate 17A connects 
with the electrode 27 for bump junction, or the electrode 26 for connection. 
[0041] 

The electrode 26 for connection is an electrode to which the 1st conductive member 32 of interpauser 
board 13A is joined, as mentioned later, and it is formed in top-face 24of 2nd wiring substrate 17A A. 
Moreover, the arrangement location avoids the helicopter loading site of semiconductor device 15A and 
is formed. 
[0042] • 

If the profile of the interpauser board 13A is carried out. it is constituted by circuit board body 18A the 
1st conductive member 32, the 2nd conductive member 33, conductivity member of** 3rd 34A etc. 
Circuit board body 18A is arranged between above mentioned up equipment section 11A and lower 
equipment section 12A. Therefore, interpauser board 13A is considered as the configuration arranged 
between up equipment section 11A and lower equipment section 12A This circuit board body 18A is 
glass-epoxy or an one side wiring substrate ma'de from glass-BT (bismaleimide triazine). and is 
considered as the configuration in which the polar zone by the 2nd conductive member 33 and the w.nng 
section by 3rd conductive member 34A were formed in top^face 31A by this example. 
[0043] 

The 1st conductive member 32 is a solder bump, and is connected to 3rd conductive member 34A 
through the through tube formed in interpauser board 13A This 1st conductive member 32 does so the 
function to connect electrically lower equipment section 12A and interpauser board 13A Thus, by using 
the 1 st conductive member 32 which is connecting electrically lower equipment section 1 2A and 
interpauser board 13A from a solder bump, the 1 st conductive member 32 can be formed in simple and 
low cost, and laminating processing of lower equipment section 12A and interpauser board 13A can be 
realized easily. 
[0044] 
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_i x- ^omK^r 34of ** 3rd A are formed in top-face 
Moreover, the 2nd conductive member 33 and conducive member 34o f 3 ^ 

31of circuit board body 18A A. Each of these conducive ^^^^.^ these cond uctive 
configuration which carried out the printed circuit of board body 

.embers 33 and 34A are protected by protective terminal 22 of up 

1 8A A Opening 44 is formed in the location correspond.ng to the externa, conne 
equipment section 11 A in this protective coat 35A. 

[° 045 1 r * ^+;«n 11 A which mentioned the 2nd conductive 

electrically the 1st conductive member 32 and the 2nd conducive member 33. 
Sore, the externa, connection termina, 22 of up 

connection of lower equipment section 12A serve as a ^^^Zl^r 34of ** 3rd A Up 
1st conductive member 32 the 2nd T**^^^ semiconductor device 10A 

equipment section 11A and lower equ.pment secfon 12A c nstrt^ J inte rpauser 
by which the laminating was carried out through mterpauser board 13A .n the m,d . 
board 13A functions as INTAPOZA which connects electncally up equ.pment section 11 A 
equipment section 12A. 

£° 047 3 , i , • mKer oo 1S formed in corresponding to the formation 

There is that [ no ] to which the 2nd conducive member 33 ,s forme I .n c P ce 

.ocation of the externa, connection termina. 22 of up ^^^^^^J^ , OC ation of the 
10A considered as the above-mentioned ^ 0 « Z A. it becomes 

[0048] , j + ^ j^irp in the semiconductor device which generally 

If it examines after the assemb* of a sem.conductor described above , it wl „ 

has two or more semiconductor device sections (sem.conductor dev.ce) as oescr.oe • 
become the yield by which the yield of each semiconductor 

semiconductor device 10A of this example carr.es a *'™^ U "°* e *°Z °T^4 if it puts in 
semiconductor device with which the QA which will be an exce J£^££££^ yield as 
another way was carried out as semiconductor dev.ce sect.cn 1 1 A rt can ra.se the manu 
the whole semiconductor device 10A. 

LTle, ..hough the de.ee of freed™ of , design con be raised ™ 
concerning this exampie b, the ability forming the 2nd ^"^.T^dom ofToesV can aiso be 
semioonduotor devioe section 11A as mentioned above, the degree of freedom o g 

[° 05 °] . . , -ui +~ ^nelHpr as structure which a binder is made to 

In addition, although not illustrated, it is also poss,bl. to cons,der f^" J section 

be placed between the gap sections which are parts ^J^^^^^Lm^ (in 
hetween C 16* 17* 15* and circun board 

tXT^:tZ;!Z7^Z:J. L in each example exp-ined below. H is the same 
[0051] 



Isfext, the 2nd example of this invention is explained. 

Drawing 2 shows semiconductor device 10B which is the 2nd example of this invention, in addition, 
explanation of the 2nd example and explanation of each subsequent example — it shall be, the same 
sign shall be attached about the configuration shown in drawing 1 , and a corresponding configuration in 
drawing 3 thru/or drawing 7 to be used, and the explanation shall be omitted 
[0052] 

It considers as the configuration as semiconductor device 10A concerning the 1st above mentioned 
example with up equipment section 11 A and lower equipment section 12A same [ semiconductor device 
10B concerning this example ]. However, interpauser board 13A concerning the 1st example is 
characterized by forming the 2nd conductive member 33 and conductive member 34of ** 3rd B in 
inferior-surface-of-tongue 31 of circuit board body 18B B by this example to the 2nd conductive 
member 33 and conductive member 34of ** 3rd A having been formed in top-face 31 of circuit board 
body18AA. 
[0053] 

Inferior-surface-of-tongue 31 of circuit board body 18B B is lower equipment section 12A and the field 
of the side which counters. Therefore, semiconductor device 10B concerning this example is considering 
the 2nd conductive member 33 and the 3rd conductive member 34 as the configuration which formed in 
lower equipment section 12A of circuit board body 18B. and the field which counters. 
[0054] 

Moreover, the 2nd conductive member 33 and conductive member 34of ** 3rd B which were formed in 
inferior-surface-of-tongue 31 of circuit board body 18B B are protected by protective coat 35B formed 
in inferior-surface-of-tongue 31 of circuit board body 18B B. Moreover, opening 44B is formed in 
protective coat 35B in the location corresponding to the electrode 26 for connection of lower equipment 
section 12A. In this opening 44B, the 1st conductive member 32 and 3rd conductive member 34B are 
connected. 
[0055] 

Moreover, it is necessary to connect the external connection terminal 22 of up equipment section 11A 
to the 2nd conductive member 33 of interpauser board 13B. For this reason, the through tube 36 is 
formed in the formation location of the external connection terminal 22 of up equipment section 11A of 
circuit board body 18B, and the corresponding location, and the external connection terminal 22 is 
considered as the configuration electrically connected to the 2nd conductive member 33 through this 
through tube 36. 
[0056] 

Since the external connection terminal 22 is a solder ball as described above, it fuses the external 
connection terminal 22 by heat-treatment carried out in case up equipment section 11A is carried in 
interpauser board 13B, and, specifically, advances into a through tube 36. Therefore, the external 
connection terminal 22 is electrically connected to the 2nd conductive member 33 through a through 
tube 36. 
[0057] 

Thus, semiconductor device 10B concerning this example will be in the condition of having entered in 
the through tube 36 by which some external connection terminals 22 were formed in circuit board body 
18B. For this reason, the external connection terminal 22 becomes possible [ approaching up equipment 
section 11 A and interpauser board 13B by the height corresponding to the amount which enters in a 
through tube 36 ]. 
[0058] 

specifically, semiconductor device 10A concerning the 1st example shows to drawing 1 — as — the 
clearance H1 of up equipment section 1 1 A and interpauser board 13A — according to semiconductor 
device 10B which starts this example in the required thing — drawing 2 — arrow-head **** — the 
external connection terminal 22 can make small clearance H2 of up equipment section 11 A and 
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interpauser board 13B by entering into a through tube 36 like (H2<H1). Thereby, compared with 
semioonductor deyice 10A of the 1st exampie. semiconductor deyice 1 0A concerning th,s example can 
attain thin shape-ization. 
[0059] 

Next, the 3rd example of this invention is explained. 

D awi g 3 shows semiconductor device 10C which is the 3rd example of this inventor, It consider, , as 
^o^-guration as semiconductor device 1 0A concerning the 1 st above ment.oned examp e also w.th 
semiconductor device 10C same [ up equipment section 11A and lower equ.pment secton 12A] 
concerning this example. However, the interpauser boards 13A and 13B concern.ng the 1st and 2nd 
examples formed the 3rd conductive member 34A and 34B only in any of top-face 31A or .nfenor- 
surface-of-tongue 31 B of circuit board body 18A, or one side. 

Onthl other hand, in this example, it is characterized by forming the 3rd conductive 

34B in the both sides of top-face 31A of interpauser board 13C, and | nf "^ * 

is considering as the configuration which formed in top-face 31 A of c,rcu,t board body 1 80 the 2nd - 

conductive member 33 and 3rd conductive member 34A which are joined to the externa. 

terminal 22. and specifically formed 3rd conductive member 34B ,n .t at .nfenor- su *"^£^ 31B 

of circuit board body 18C. in addition, every - on 3rd conductive member 34A 

coats 35A and 35B form - having - **** - every - the 3rd conducive member 34A and 34B .s 

protected. 

Moreover, opening 44A is formed in protective coat 35A in the location ^^Zll^^ " 
for externa, connection of up equipment section 1 1 A. Moreover, open.ng 44B ,s ^ d ."^»*? 
coat 35B in the location corresponding to the electrode 26 for connects of lower equ.pment secfon 

12A 

Moreover. 3rd conductive member 34B formed in the 3rd conductive member 34A and inferior-surface- 
of-tongue 31B formed in top-face 31 A of circuit board body 18C is considered as the «-*J^ 
electrically connected by the penetration electrode 37 formed by penetratmg 

After this penetration electrode 37 forms a through tube in circuit board body 18C. ,t ,s made ,nto the 
beer structure formed by filling up this through tube with copper. 

Sinc^it is the configuration in which interpauser board 13C formed the 3rd conductive 

34B in both sides of circuit board body 18C at each according to semiconductor dev.ee 10C concern.ng 

above-mentioned this example, compared with the configuration which forms the 3rd ^duct-ve 

member only in one side, the 3rd conductive member 34A and 34B can be formed by the more 

complicated pattern, and, therefore, the degree of freedom of a design of sem.conductor dev^n 

be raised. Moreover, when this 3rd conductive member 34A and 34B funcfons as re.nforc.ng matena.s, 

the rigidity of interpauser board 13C can reduce the curvature of a substrate and generatmg of 

defo mation by incTease and the temperature change. Thereby, while being able to ra.se a manufacture 

yfe.d-at the time of-manufactur., after completion can raise the dependably of- sem.conductor-dev.ee 

10C. 
[0064] 

Next, the 4th example of this invention is explained. 

Drawing shows semiconductor device 10D which is the 4th example of this .nvent.cn. Sem.conductor 
device 10D concerning this example is characterized by carrying out lam.nat.ng arrangement of two or 
more up equipment sections 11B and 11C on interpauser board 13D. 

[0065] , . . . .. 

Up equipment section 1 1 B located in the topmost part has the structure which earned out the 
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raminating of semiconductor device 14B and semiconductor device 14C on 1st wiring substrate 16B. Flip 
chip junction of semiconductor device 14C is carried out at 1st wiring substrate 16B, and adhesion 
immobilization of the semiconductor device 14B is carried out by adhesives 45 by face up on this 
semiconductor device 14C. Moreover, semiconductor device 14B and 1st wiring substrate 16B are 
considered as the configuration by which wire connection was made. Furthermore, connection electrode 
44A is formed in the inferior surface of tongue (up equipment section 11C and field which counters) of 
1st wiring substrate 16B. 
[0066] 

Up equipment section 11C is arranged by the above-mentioned lower part of up equipment section 11 B. 
Besides, section equipment section 11C is considered as the configuration which carried out flip chip 
junction of the semiconductor device 14D at 1st wiring substrate 16C. Moreover, the external 
connection terminal 22 is formed in interpauser board 13D of 1st wiring substrate 16C, and the location 
which counters. Furthermore, connection electrode 44B is formed in the top face (up equipment section 
11B and field which counters) of 1st wiring substrate 16C. 
[0067] 

Up equipment section 11B and up equipment section 11C considered as the above-mentioned 
configuration are considered as the configuration connected electrically by connecting connection 
electrode 44A currently formed in 1st wiring substrate 16B of up equipment section 11B, and 
connection electrode 44B currently formed in 1st wiring substrate 16C of up equipment section 11C by 
bump 38A for laminatings. 
[0068] 

On the other hand, lower equipment section 12B is taken as the configuration which carried two 
semiconductor devices 15B and 15C by this example. The bump 25 is formed and flip chip junction of 
each semiconductor devices 15B and 15C is carried out at the electrode 27 for bump junction formed in 
2nd wiring substrate 17B. 
[0069] 

The 2nd conductive member 33 and conductive member 34of ** 3rd A are formed in top-face 31 A, and 
interpauser board 13D forms 3rd conductive member 34B by which the 1st conductive member 32 is 
joined to inferior-surface-of-tongue 31 B. This 3rd conductive member 34A and 3rd conductive member 
34B are considered as the configuration electrically connected by the beer formed in circuit board body 
18D. 
[0070] 

Semiconductor device 10D which starts this example as described above is taken as the configuration 
which carried out the laminating of the two up equipment sections 11B and 11C on interpauser board 
13D. By considering as this configuration, the further advanced features of semiconductor device 10D 
and multi-functionalization can be attained. 
[0071] 

Moreover, it is not limited to two-layer like this example, and the number of laminatings of the up 
equipment section can also carry out a three or more layer laminating. The electrical installation 
between each up equipment section in that case and the electrical installation of the up equipment 

section and interpauser board 13D can select suitably flip chip bonding r TAB connection, wire 

connection, etc., and they can be used for them. Moreover, in each up equipment section, the 
semiconductor device carried in the 1st wiring substrate can also be carried in any of the top face of 
the 1st wiring substrate, an inferior surface of tongue, or both sides. 
[0072] 

Next, the 5th example of this invention is explained. 

Drawing 5 shows semiconductor device 1 0E which is the 5th example of this invention. Semiconductor 
device 10E concerning this example is characterized by carrying out laminating arrangement of two or 
more lower equipment sections 12A and 12C at the lower part of interpauser board 13D. 
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[0073] „ . . _ 

Lower equipment section 12A located in the bottom is considered as the same configurat.on as what is 
prepared in semiconductor device 10A concerning the 1st example shown in drawing 1 . The lam.nat.ng 
of lower equipment section 12C is carried out to the upper part of this lower equipment sect.on 12A. 
[0074] 

Lower equipment section 12C is considered as the configuration by which flip chip junction of the 
semiconductor device 15E was carried out also on the inferior surface of tongue while flip chip junction 
of the semiconductor device 15D is carried out on the top face of 2nd wiring substrate 17C. This is 
aiming at improvement in the packaging density of semiconductor devices 15D and 15E. Moreover, 
connection electrode 45A is formed in the top face of 2nd wiring substrate 17C, and connection 
electrode 45B is formed in the inferior surface of tongue. 
[0075] 

Lower equipment section 12A and lower equipment section 12C are considered as the configuration 
connected electrically by connecting connection electrode 45B formed in 2nd wiring substrate 17C with 
the electrode 26 for connection formed in 2nd wiring substrate 17A by bump 38B for laminatings. 
Moreover, interpauser board 13D and lower equipment section 12C are considered as the configuration 
connected electrically by connecting 3rd conductive member 34B currently formed in inferior-surface- 
of-tongue 31 B of circuit board body 18D, and connection electrode 45A currently formed in 2nd wiring 
substrate 17C by the 1st conductive member 32. 
[0076] 

On the other hand, up equipment section 11D in this example has the structure which carried out the 
laminating of semiconductor device 14E and semiconductor device 14F on 1st wiring substrate 16D. 
Adhesion immobilization of semiconductor device 14F is carried out by adhesives 45F by face up .n the 
upper part of 1st wiring substrate 16D. and adhesion immobilization of the semiconductor device 14E .s 
carried out by adhesives 45E by face up in this upper part of semiconductor device 14F. 

[0077] . 
Wire connection of this semiconductor device 14E and the 1st wiring substrate 16D is made, and wire 
connection also of the semiconductor device 14F and 1st wiring substrate 16D is made. Thereby, each 
semiconductor devices 14E and 14F will be in the condition of having connected with 1st wiring 
substrate 16D electrically. In addition, interpauser board 13D is considered as the same configuration as 
the thing concerning the 4th example shown in drawing 4 . 
[0078] 

Semiconductor device 10E which starts this example as described above is taken as the configuration 
which carried out the laminating of the two lower equipment sections 12A and 12C to the lower part of 
interpauser board 13D. By considering as this configuration, the further advanced features of 
semiconductor device 10E and multi-functionalization can be attained. 
[0079] 

Moreover, it is not limited to two-layer like this example, and the number of laminatings of the lower 
equipment section can also carry out a three or more layer laminating. The electrical installation 
between each lower equipment section in that case and the electrical installation of the lower equipment 

section and interpauser board -13D can select suitably flip chip bonding, TAB connection, -wire - - 

connection, etc., and they can be used for them. Moreover, in each lower equipment section, the 
semiconductor device carried in the 2nd wiring substrate can also be carried in any of the top face of 
the 2nd wiring substrate, an inferior surface of tongue, or both sides. 
[0080] 

In addition, although this example showed the example using a multilayer substrate with inner layer 
wiring as interpauser board 13D. it is also possible to use an one side wiring substrate as shown in each 
above mentioned example, or a double-sided wiring substrate. 
[0081] 
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Next, the 6th example of this invention is explained. 

D rawing 6 shows semiconductor device 10F which are the 6th example of th.s invention Semiconductor 
device 10F concerning this example are characterized by carrying a passive component 40 on this 
circuit board body 18E while they use as a multilayer-interconnection substrate c.rcuit board body 18E 
which constitutes interpauser board 13E. 
[0082] 

3rd conductive member 34C which interpauser board 13E consists of as inner layer wiring inside circuit 
board body 18E is formed. This 3rd conductive member 34C connects electrically the 1st conductive 
member 32 and the 2nd conductive member 33. 
[0083] 

Moreover, in this example, up equipment section 1 1 E carried in this circuit board body 1 8E is considered 
as the configuration by which flip chip junction of semiconductor device 14G was earned out at 1st 
wiring substrate 16D. 

Furthermore, in this example, it considers as the configuration which carried the passive component 40 
in the upper part of interpauser board 13E. This passive component 40 is small electrons parts 
represented by a chip capacitor, the chip resistor, etc. In this example, a passive component 40 .s 
soldered to the upper part of interpauser board 13E. 

S^ncelhe multilayer-interconnection substrate is used for semiconductor device 1 0F considered as the 
above-mentioned configuration as interpauser board 13E. they can make higher-dens.ty 3rd conductive 
member 34C used as inner layer wiring. 
[0086] 

Moreover, since inner layer wiring (3rd conductive member 34C) is formed in the interior .nterpauser 
board 13E has high rigidity compared with an one side wiring substrate or a double-sided winng 
substrate. For this reason, it can control that the curvature and deformation by the temperature change 
occur to interpauser board 13E, and, therefore, the dependability of semiconductor dev.ee 10F can be 
raised to it. 

Moreover, since semiconductor device 10F concerning this example are considered as the configuration 
which carried the passive component 40 in interpauser board 13E. they are suitable for the high 
frequency device with which a predetermined electrical property «s demanded. 
[0088] 

In addition, although this example showed the example using a multilayer substrate with inner layer 
wiring as interpauser board 13E. it is also possible to use an one side monolayer winng substrate as 
shown in each above mentioned example, or a double-sided monolayer wiring substrate. 
[0089] 

Next, the 7th example of this invention is explained. 

Drawing 7 shows semiconductor device 1 0G which are the 7th example of this invention In 
semiconductor device 10F concerning the 6th example explained using drawing 6 . with c.rcuit board 
body 1 8E, the passive -component 40 used-as another components was prepared, and .t cons.dered as 
the configuration which solders this to interpauser board 13E. 

On thl other hand, semiconductor device 10G concerning this example are characterized by forming the 
inductor section 41 and the capacitor section 42 which are a passive element in circuit board body 18F 
(interpauser board 13F) using inner layer wiring with 3rd conductive member 34C formed as .nner layer 
wiring in interpauser board 13F multilayered. 
[0091] 

In addition, the approach of forming a passive element in the interior of a multilayer-interconnection 
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•substrate also has the approach of forming so that passive element components besides the approach 
of forming as inner layer wiring may be laid under the interior of a multilayer-interconnection substrate 
like this example and it may connect as internal wiring. 
[0092] 

According to semiconductor device 10G concerning this example, passive elements 41 and 42 are 
incorporate into interpauser board 13F in one by having formed the inductor sect.on 41 and the 
capacitor section 42 which are a passive element with inner layer wiring of circuit board body 18F which 
are a multilayer substrate. For this reason, while it becomes unnecessary to prepare and carry a pass.ve 
element separately from circuit board body 18F and being able to reduce loading components mark, 
reduction-ization of a manufacturing cost can be attained. 
[0093] 

[Effect of the Invention] 

According to this invention, the various effectiveness described below is realizable like ****. 

[0094] . 
Since the array of an external connection terminal makes loading connection of the general-purpose 
semiconductor device section defined beforehand according to invention accord.ngto claim 1 the 
degree of freedom of a design improves and the laminating mold semiconductor dev.ce wh.ch has a 
system which functions combining two or more semiconductor devices can be realized easily. Thereby, .t 
can respond to advanced features of a semiconductor device, and multi-funct.onal.zat.on. 

Moreover, by incorporating the general-purpose semiconductor device whose qualrty was guaranteed, 
since a trial process can be simplified, reduction of a manufacturing cost can be a.med at. and the 
manufacture yield can be raised. 

Moreover, according to invention according to claim 2, a laminated structure is realizable for simple and 
low cost by having constituted the 1st conductive member by the solder bump. 

[0097] ... 
Moreover, since only the height corresponding to the amount to which an external connecfon termmal 
enters in a through tube can approach the 1st semiconductor device section and the 3rd wiring 
substrate according to invention according to claim 3, thin shape-ization of a lam.nat.ng mold 
semiconductor device can be attained. 
[0098] 

Moreover, according to invention according to claim 4, compared with the configuration which forms the 
3rd conductive member only in one side, the 3rd conductive member can be formed by the more 
complicated pattern, and. therefore, the degree of freedom of a design of a semiconductor dev.ce 
improves. Moreover, since the rigidity of the 3rd wiring substrate can reduce the curvature of a 
substrate and generating of deformation by increase and the temperature change, the dependably of a 
semiconductor device can be raised. 
[0099] 

Moreover, according to claim 5 and invention according to claim 6, it becomes advantageous by 
advanced features of a semiconductor device, and multi-functionalization. 

[0100] , . . . 

Moreover, according to invention according to claim 7. a higher-density wiring substrate can be formed 
by using the 3rd wiring substrate as a multilayer-interconnection substrate. Moreover, since ng.d.ty of a 
multilayer-interconnection substrate increases compared with an one side wiring substrate or a double- 
sided wiring substrate, it can reduce curvature and deformation of the substrate by the temperature 
change of the 3rd wiring substrate, and can raise the manufacture yield like an erector. 

Moreover, according to invention according to claim 8, since the passive element is prepared in the 3rd 
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Wiring substrate, the semiconductor device suitable for the high frequency device with which a 

predetermined electrical property is demanded can be constituted. 

[0102] 

Moreover, according to invention according to claim 9, while it becomes unnecessary to prepare and 
carry a passive element separately from the 3rd wiring substrate and being able to reduce loading 
components mark, reduction-ization of a manufacturing cost can be attained. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device which is the 1st example of this 
invention. 

[Drawing 2] It is the sectional view of the semiconductor device which is the 2nd example of this 
invention. 

["Drawing 3] It is the sectional view of the semiconductor device which is the 3rd example of this 
invention. 

[Drawing 4] It is the sectional view of the semiconductor device which is the 4th example of this 
invention. 

[Drawing 5] It is the sectional view of the semiconductor device which is the 5th example of this 
invention. 

[Drawing 6] It is the sectional view of the semiconductor device which is the 6th example of this 
invention. 

[Drawing 7] It is the sectional view of the semiconductor device which is the 7th example of this 
invention. 

[Description of Notations] 

10A-10G Semiconductor device 

11A-11E Up equipment section 

12A-12D Lower equipment section 

13A-13F Interpauser board 

14A-14H, 15A-15E Semiconductor device 

1 6A-1 6D 1 st wiring substrate 

17A-17C 2nd wiring substrate 

18A-18E Circuit board body 

22 External Connection Terminal 

24A, 31 A Top face 

24B f 31 B Inferior surface of tongue 

26 Electrode for Connection 

27 Electrode for Bump Junction 

28 Lower Electrode 

29 External Connection Terminal 

32 1st Conductive Member 

33 2nd Conductive Member 
34A-34C 3rd conductive member 

— 35, 35A>35B -Protective coat 

36 Through Tube 

37 Penetration Electrode 
38A, 38B Bump for laminatings 

39 Inner Layer Wiring 

40 Passive Component 

41 Inductor Section 

42 Capacitor Section 
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"44, 44A, 44B Opening 
45, 45E, 45F Adhesives 



[Translation done.] 



♦ NOTICES* 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. ++ u eori „ infl i 

1. This document has been translated by computer. So the translation may not reflect the ongmal 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Brief Description of the Drawings] . , ^x + u: e 

£™ ina 11 K is the sectional view of the semiconductor device which ,s the 1st example of th,s 

\o^g It is the sectional view of the semiconductor device which is the 2nd example of this 

It is the sectional view of the semiconductor device which is the 3rd example of this 

j^gfl ,t is the sectional view of the semiconductor device which is the 4th example of this 

£££a K is the sectional view of the semiconductor device which is the 5th example of this 

rp^naa It is the sectional view of the semiconductor device which is the 6th example of this 

r" D V ^n.7] h is the sectional view of the semiconductor device which is the 7th example of this 
invention. 

[Description of Notations] 

10A-10G Semiconductor device 

11A-11E Up equipment section 

1 2A-1 2D Lower equipment section 

13A-13F Interpauser board 

14A-14H, 15A-15E Semiconductor device 

16A-16D 1st wiring substrate 

17A-17C 2nd wiring substrate 

18A-18E Circuit board body 

22 External Connection Terminal 

24A, 31 A Top face 

24B, 31 B Inferior surface of tongue 

26 Electrode for Connection 

27 Electrode for Bump Junction 

28 Lower Electrode 

29 External Connection Terminal 
32 1 st Conductive Member 
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33 2nd Conductive Member 
34A-34C 3rd conductive member 
35, 35A, 35B Protective coat 

36 Through Tube 

37 Penetration Electrode 
38A, 38B Bump for laminatings 

39 Inner Layer Wiring 

40 Passive Component 

41 Inductor Section 

42 Capacitor Section 
44 f 44A, 44B Opening 
45, 45E, 45F Adhesives 
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